Discrete amino acid sequences of the alpha 1-adrenergic receptor determine the selectivity of coupling to phosphatidylinositol hydrolysis.
We have constructed a variety of chimeric beta 2/alpha 1 adrenergic receptors (AR) in which selected portions of the third intracellular loop of the alpha (1B)AR were substituted into the corresponding regions of the beta 2AR. The mutant receptors were both transiently and permanently expressed in COS-7 or L-cells, respectively, and tested for their ability to mediate epinephrine-induced activation of polyphosphoinositide (PI) hydrolysis and adenylylcyclase. We have determined that 27 amino acids of the alpha (1B)AR (residues 233-259) derived from the N-terminal portion of the third intracellular loop represent the structural determinant conferring to the beta 2AR the ability to activate PI hydrolysis. This finding suggests that in the alpha (1B)AR the N-terminal portion of the third intracellular loop plays a major role in determining the selectivity of receptor-G protein coupling. However, replacement of alpha 1B sequences in the third intracellular loop of the beta 2AR did not abolish the latter receptor's coupling to activation of adenylylcyclase, thus resulting in chimeric adrenergic receptors which activated both PI hydrolysis and adenylylcyclase. These results indicate that, even if the N-terminal portion of the third intracellular loop is a major determinant of the selectivity of receptor-G protein coupling, other structural domains of the receptors also modulate this property. The comparison of the amino acid sequences which determine the selectivity of G protein coupling in functionally similar receptors may help to elucidate the structural basis for activation of specific G protein-effector systems.